SUMMARY The DNA content per nucleus has been measured in the lining cells of 12 specimens of rheumatoid and 12 of nonrheumatoid synovial tissue. Optimal conditions for this reaction on these cells have been defined, and an index of DNA synthesis has been applied to give a quantitative measure of the degree of synthesis. This has given evidence of some DNA synthesis in both types of synoviocytes, compatible with the amount found in a slowly self-replacing tissue. There was no difference in the amount of synthesis in the rheumatoid and nonrheumatoid synoviocytes. Mohr et In the great volume of work published on Feulgen cytophotometry there has been no fully established way of quantifying the amount of DNA synthesis. The population histograms, which show the numbers of nuclei or the proportion of the population that have a particular DNA content, have to be scanned qualitatively to give an indication of the degree of DNA synthesis present in the population. Feulgen cytophotometry of nuclei in sections is rendered more complex by the fact that some ofthe apparently intact nuclei might have lost some of their mass by the process of sectioning. However, this is of little concern in studies on synthesis, because sectioned nuclei will contain less DNA and so will contribute to lower values; they will not be confused with nuclei having more than the diploid amount of DNA due to synthesis.
To give a quantifiable measure of DNA synthesis in a diploid population Coulton and Chayen (in preparation) derived a DNA synthesis index. This is done by subtracting the 2c amount from each column of the DNA population histogram; multiplying it by the number of nuclei showing this excess of DNA above the 2c value; and expressing this quantity relative to the 2c amount of DNA. So, for example, if the 2c amount of DNA is 9 units, and there are 12 nuclei which have 10 units of DNA, then the index would be (10-9) x 12/9 or 1-33. In the next column of the histogram there may then be 1 nucleus with 11 units of DNA. The index for this column will be (11-9) x 1/9 or 0 22. In this way the values for each column of the population histogram are determined and added together.
The DNA synthesis index for a nonproliferating tissue (rat liver) was 0 * 3-0 7; in the basal cells of the skin of a normal guinea-pig it was 3 -0-6 .0, being raised above that of the nonproliferating tissue as would be expected for a layer of cells which has a low but appreciable mitotic index. Iri the basal cells of the skin of guinea-pigs, which was tegenerating after a wound, the index was 9 0-22 7, depending on the degree of regeneration.9 Thus this index does seem to give a quantitative evaluation of the degree of DNA synthesis, and the results from 2 populations can then be tested for significance by the Student's t test.
Results

OPTIMAL TIME OF HYDROLYSIS
Measurements of the amount of Feulgen reaction in nuclei in sections subjected to the acid hydrolysis for various times, from 2 to 80 min, showed that the rate at which the reaction progressed was different in nuclei of rheumatoid and nonrheumatoid synovial lining cells (Fig. 1 ). Thus if a single time of hydrolysis of 20 min were to be used, the amount of reaction recorded in the rheumatoid nuclei would be greater than in the nonrheumatoid nuclei. When this time of hydrolysis was used (Fig. 2 ) the results could have been taken as suggesting a difference in DNA content of these 2 types of nucleus. However, when the sections were hydrolysed for a time optimal for both types of nuclei, namely, 40 min (Fig. 1) , the DNA content of the nuclei was identical (Fig. 3) .
POPULATION HISTOGRAMS
The population histograms of the DNA content in nuclei of the synovial lining cells from rheumatoid specimens frequently showed indications of DNA synthesis (Fig. 4a) . However, many of the nonrheumatoid specimens showed very similar population histograms of the DNA content of the synoviocytes (Fig. 4b) . This emphasised the need for a quantifiable index of DNA synthesis to determine whether the amount of DNA synthesis was different, In one rheumatoid and 1 nonrheumatoid specimen the amount of DNA per nucleus in the cells of the deeper connective tissue-but acute and chronic inflammatory cells excluded-was measured ( Fig.  5a and b) . There seemed little difference between the results from the 2 specimens. In 1 nonrheumatoid specimen the lining appeared to be in 2 layers separated by a small space. Measurement of the DNA content per nucleus in these 2 layers showed marked differences (Fig. 6a, b) .
One specimen from a case of villonodular synovitis was also examined. Measurements were made in the outer (first 2-cell layer) and deeper (6 cells below the surface) synoviocytes and in the cells lining the villi (Fig. 7a, b, c) . DNA 
SYNTHESIS INDEX
The index of DNA synthesis was calculated from (Table 1) . Individual indices ranged from 0 7 to 12 4, indicating either no appreciable synthesis (index of less than 3 0) or the degree of synthetic activity associated with a tissue that was slowly turning over. In a few samples ( Table 2) With most tissues acidic hydrolysis in 5 N HCI at room temperature for 20 min is optimal. When this time was used (Fig. 2) there appeared to be more DNA per nucleus in the rheumatoid than in the nonrheumatoid cells. Thus it seemed as if the rheumatoid synoviocytes had a greater content of DNA than did their nonrheumatoid counterparts, indicating the apparent aneuploidy of synoviocytes grown in proliferative culture, as reviewed by Mohr et al.2 However, when the optimal time of hydrolysis (Fig. 1) for the rheumatoid and nonrheumatoid chromatin was used, the values were identical (Fig. 3) . Apart from defining the optimal time of hydrolysis, these hydrolysis reaction graphs (Fig. 1) The DNA population histograms of even nonrheumatoid synovial lining cells showed some degree of DNA synthesis (Fig. 4b) in agreement with the studies of Mohr et al.l with tritiated thymidine. By simple inspection it was impossible to decide whether there was more or less synthesis in the rheumatoid specimens. The DNA synthesis index gave a quantitative measure of the amount of synthetic activity. We may take an index of up to 3 as indicating negligible or very little DNA synthesis; a value of 3-9 as indicating the level of DNA synthesis associated with a population that is slowly replacing itself with a low mitotic index (as in the basal cells of the epidermis of guinea-pig skin); and values of 10-23 as indicating a regenerating system.9 By these criteria the indices of most of the rheumatoid and nonrheumatoid synovial lining-cell populations would be of the order expected from a population that was slowly renewing itself. It was noteworthy that there was no significant difference in the indices obtained from rheumatoid and nonrheumatoid synovial lining cells. It is also of some interest that the index agreed with the histological impression of greater cellular activity in the deeper cells and the cells lining the villi in the case of villonodular synovitis, and in the inner layer of the nonrheumatoid specimen (2220; Table 2 ) in which the outer layer appeared effete. 
